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by integrating a fusible sheet and fusible fibers. 

In the cleaning devices according to these inventions, 

a fusible material is selected and used for both the fibers 

and the base material sheet. As a process for producing 

these cleaning devices, there is adopted a heat -sealing 

system in which the fibers and base material sheet- are 

integrally bonded together through melting by heat. 

Disclosure of the Invention 

While advantagcouo — in there is an advantage that it 
allowo it is possible to conduct an operation in a small 
number of steps— in the above -described conventional 
technique-? — in which for bonding integrally the fibers and 
the base material sheet a^e — integrally bonded — together by 
heat sealing, hae the following problems occur . 

First, while — the even though only a small number of 
process steps is required is — omall in the above stated 
system , the above system requires still a long time for 
sufficient heating time — ies? of the fibers and the base 
material sheet to be completely heat-sealed, resulting in 
the long proccooing operating time and high processing cost 
therefor. 


Second, when the fibers and the sheet are formed of 
different materials, it is rather difficult to integrate 
them uniformly and reliably by heat sealing. That is, the 
melting temperatures of the fibers and the sheet are not 
always the same, so that therefore , in order to bond them 
together to a sufficient degree by the heat sealing, it is 
necessary to perform heating at a sufficiently high 
temperature also on the material with a higher melting 
temperature. Thus, one material the 


\ 


) 


Specification Page 4 - Amended with Underlining and 

Strikethroughs 

Thus, when, in particular, the base material is a thin 
sheet member, a convex press mark is likely to be generated 
on the sheet upper surface on the side opposite to the 
surface (lower surface) to which the fiber are bonded. 
When such a press mark is generated, not only the outward 
appearance of the product but also the smoothness of- the 
sheet upper surface is impaired. Thus, when the 

conventional heat sealing system is adopted, there are 
involved problems, such as a deterioration in the 
machinability workability of the sheet upper surface, and a 
deterioration in the dust collecting capacity when the 
sheet upper surface is used as the cleaning sheet. 
Further, in the case of such heat sealing system, there is 
a fear of : the surface to be cleaned being damaged during 
cleaning by the thermally eetr hardened heat -sealed portion. 

In view of these problems, it is an object of the 
present invention to provide a cleaning device which is 
superior in dust collecting capacity and which allows 
material selection from a wide range in terms of the fibers 
and the base material sheet forming the same and can be 
produced in a short processing time while preventing 
thermal deterioration in and thermal hardening octting of 


the material, and a process for producing the same. 

The cleaning device of the present invention is 
characterized by comprising a fiber bundle composed of a 
large number of fibers bonded to a base material sheet by 
means of an adhesive. Thus, even when either the fibers or 
the base material sheet or both materials 


t 
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are devoid of fusibility, it is possible to obtain the 
cleaning device of the present invention, so that material 
selection is possible from a wider range than in the prior 
art. Thus, according to the requisite specifications, such 
as the configuration and durability of the base material, 
and recycling property, it is possible to freely -make 
material selection even from materials with no fusibility. 

Further, a bonding system using an adhesive is 
adopted, so that even when the fibers and the base sheet 
are formed of different materials, it is possible to effect 
integral bonding of these members reliably and uniformly. 
Further, since it is possible to select the hardness of the 
adhesive, if a soft adhesive is adopted, there is no fear 
of thermal hardening octting of the bonding portion or 
damaging of the surface to be cleaned as in the case of the 
heat sealing system. Further, by using a hot melt type 
adhesive, it is possible to effect bonding by solely 
heating and cooling the materials to a relatively low 
temperature, thereby substantially reducing the processing 
time and the processing cost. 

In the case of the conventional heat sealing system, 
the bonding portion, which is generally of a narrow and 


linear configuration, undergoes concentrated heating and 
pressurization in order to melt the materials to be heat- 
sealed to a sufficient degree and to effect heat sealing 
without involving any spots. Thus, in the case of the 
conventional heat sealing system, in particular, in which 
the base 
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material is a thin-walled sheet and in which a large number 
of filaments are placed on the base material for integral 
heat pressing, a convex press mark is generated on the 
upper surface side of the base material sheet, resulting in 
various problems. In contrast, in the system of the 
present invention, in which the base material sheet and a 
fiber bundle of filaments are bonded together by means of 
an adhesive, it is possible to avoid local application of 
load, so that the upper surface material of the base 
material sheet advantageously suffers little damage 
regardless of the thickness thereof. 

In the cleaning device of the present invention, the 
bristle-like-member-less portion of the brush like sheet 
with a plurality of bristle-like members may be integrally 
bonded to the fiber bundle and the base material sheet by 
means of an adhesive. . In this case, through a combination 
of the brush sheet and the fiber bundle, it is possible to 
efficiently scrape out and collect dust. Further, of the 
brush sheet, the bristle-like-member-less portion thereof 
is bonded to the base material sheet or the fiber bundle, 
so that integration therewith can be reliably effected with 
a small amount of adhesive. 


Further, the fiber bundle may be a filament bundling 
body provided with a bundling portion connecting filaments 
aligned in the fiber direction with each other. Due to 
this arrangement, even when the cleaning device is 
repeatedly used, there is no fear of 
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The bundling portion connecting filaments to each 

other. may be provided linearly in a direction crossing the 

filaments . 

The bonding portion between the filament bundling body 
connecting the filaments to each other and the base 
material sheet may be provided linearly or in the form "of a 
plurality of spots. 

The filament bundling body may be bonded to the base 

material sheet at the by a bonding portion of a 

predetermined width located at a substantially central 
position with respect to the fiber direction. 

The adhesive used is preferably a hot melt type 
adhesive and may contain a coloring agent. 

The base material sheet may have a handle mounting 
portion. 

The fiber bundle may be provided on both the upper and 
lower sides of the base material sheet. 

A process for producing a cleaning device according to 
the present invention includes: aligning a large number of 
filaments with fusibility in fiber direction; fusing 
together the substantially central portions of the 
filaments by fusing means to form a filament bundling body; 


applying an adhesive to the position corresponding to e£ a 
bonding portion between the filament bundling body and a 
base material sheet; stacking together the filament 
bundling body and the base material sheet; and bonding 
together the filament bundling body and the base material 
sheet at the position of the bonding portion. 
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Further, according to the present invention, a 
cleaning device can be manufactured by a method including: 
aligning a large number of filaments with fusibility in 
fiber direction; fusing together the substantially central 
portions of the filaments by fusing means to form a 
filament . bundling body; applying a hot melt type adhesive 
to the position corresponding to e# a bonding portion 
between the filament bundling body and a base material 
sheet; stacking together the filament bundling body and the 
base material sheet; heating the filament bundling body and 
the base material sheet to a temperature not lower than the 
melting temperature of the hot melt type adhesive by a 
press heater and pressurizing the filament bundling body 
and the base material; and heating the position of the 
bonding portion to a temperature not lower than the fusion 
temperature of the filaments by a hot cutter and 
pressurizing the position of the bonding portion to bond 
together the filament bundling body and the base material 
sheet at the position of the bonding portion. 


Brief Description of the Drawings 
Fig. 1 is a perspective view of a cleaning . device 


according to a first embodiment of the present invention; 

Fig. 2 is a longitudinal sectional view taken along 
line II-II of Fig. 1; 

Fig. 3A is a plan view showing how a brush sheet of a 
cleaning device according to the present invention is 
produced; 
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Fig. 3B is a plan view of a each brush sheet ef — a 
produced by cutting a continuous form of the brush sheets 
as shown in Fig. 3A for the cleaning device according to 
the present invention; 

Fig. 4 is a plan view of a cleaning device according 
to the present invention; 

Fig. 5 is a perspective view of a filament bundling 
body of a cleaning device according to a second embodiment 
of the present invention; 

Fig. 6 is an exploded perspective view of the cleaning 
device according to the second embodiment of the present 
invention; 

Fig. 7 is a perspective view of a cleaning device 
according to a third embodiment of the present invention; 

Fig. 8 is a schematic sectional view of an adhesion 
bonding portion; 

Fig. 9 is a perspective view of a filament bundling 
body with spotted adhesion bonding portions; 

Fig. 10 is a perspective view showing how a base 
material sheet and a handle mounting portion are bonded 
together; and 

Fig. 11 is a sectional view of an adhesion bonding 


portion between a base material sheet and a filament 
bundling body. 

Best Mode for carrying out the Invention 
In the following, embodiments of the present invention 
will be described specifically with reference to the 
drawings. The present invention, however, is not restricted 
to the following 
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embodiments, for example, in terms of the outer 
configuration of the fiber bundle and the base material 
sheet, the application configuration and application 
position of the adhesive, the position where the fibers are 
bundled with each other, and the presence and the 
configuration of the handle. Fig. 1 is a perspective -view 
of a cleaning device according to a first embodiment of the 
present invention. 

In the drawing, reference numeral 1 indicates a 
cleaning device. The cleaning device 1 has a handle 
mounting portion 2 . Support bars 5 of a handle 4 are 
inserted into insertion holes 3 of the handle mounting 
portion 2, whereby the cleaning device can be used as a 
hand mop. The cleaning device 1 of the present invention 
is formed by integrally bonding a base material sheet 6 to 
a fiber bundle 7 consisting of a large number of fibers 
bundled together in a sheet -like form. Further, as shown 
in Fig. 2, in the cleaning device 1 of this embodiment, a 
brush sheet 9 with bristle- like members 8 is bonded to the 
fiber bundle 7 and integrated therewith. Regarding the 
order in which the fiber bundle 7 and the brush sheet 9 are 
stacked, it does not matter which of them comes on the 


upper side and is bonded to the base material sheet 6. In 
this embodiment shown, the fiber bundle 7 is bonded between 
the base material sheet 6 and the brush sheet 9 and 
integrated therewith. In the present invention, the fiber 
bundle 7 formed of fibers and the bristle -like member 8 of 
the brush sheet 9 will be generally referred to as a main 
cleaning 
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portion for performing dust collection. 

The base material sheet 6 is a thin-walled base of the 
cleaning device. The base material sheet 6 supports the 
main cleaning portion and is itself capable of being 
flexibly deformed according to the configuration of the 
surface to be cleaned; it is a member having a function by 
which a satisfactory dust collection performance can be 
obtained for the cleaning device. While there are no 
particular limitations regarding its thickness and 
configuration, it is generally a sheet having a thickness 
of 1 mm or less and a circular, oblong, elliptical, or 
rectangular outer configuration. Regarding the material of 
the base material sheet 6, there are no particular 
limitations as long as it allows the main cleaning portion 
to be suitably bonded thereto by an adhesive. For example, 
a sheet of paper, synthetic resin sheet, or non-woven 
fabric sheet is used as the base material sheet 6. Of 
these, from the viewpoint of lightness, strength, 
durability, and adhesion property, non-woven fabric is 
suitably used. While it is possible to use as the non- 
woven fabric spunlace non-woven fabric, spunbond non-woven 
fabric, thermal bond non-woven fabric, air- through non- 


woven fabric, point bond non-woven fabric, etc., spunbond 
non-woven fabric and thermal bond non-woven fabric are 
preferable. The fibcro forming the non woven fabric may be 
any Any of natural fibers, synthetic fibers, and composite 
fibers may be used as the fibers to form the non-woven 
fabric . The basis weight of the non- woven fabric 

preferably ranges from approximately 20 g/m 2 to 100 g/m 2 . 
Of the base material sheet 
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6, the — ourf acc — thereof — to which the main cleaning portion 

is — bonded — (which — is — fehe — lower — ourfacc) a lower surface 

thereof bonded to the main cleaning portion may be 

subjected to surface treatment, such as degreasing, 

filling-up, or surface roughening. . . 

As shown in Fig. 1, the base material sheet. 6- may 
have_^ in its peripheral edge portion^ a plurality of strips 
10 to form a £H*b — cleaning sub-cleaning portion. In this 
embodiment, the plurality of strips 10 are provided on 
either side of the handle mounting portion 2. The base 
material sheet 6 does not necessarily consist of a single 
sheet; it is also possible to form it by stacking together 
two or more sheets. When forming the base material sheet 6 
by stacking together a plurality of sheets, the sheets 
stacked together are not necessarily of the same kind; it 
is also possible to stack together sheets of different 
materials, 1 colors, etc. 

The fiber bundle 7 is formed as a sheet consisting of 
a large number of fibers bundled together, and a plurality 
of fibers may be collected together to a degree that the 
fibers do not become loose. However, the fiber bundle 7 
may also be one in which the fibers are partially connected 


together by heat sealing, adhesion, etc. as needed. The 
fiber bundle 7 can be obtained, for example, by a method in 
which a large number of sheet-like bundles of filaments are 
successively bonded together at appropriate intervals in a 
direction perpendicular to the longitudinal direction of 
the fibers, and then the intermediate portions between the 
bonded portions are cut. 
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In the present invention, a filament refers to a 

single yarn continuous from the proximal to the distal end. 

The cleaning device of the present invention is 

characterized by the use of filaments in the main cleaning 

portion. This is in order to avoid the following problem: 

if the main cleaning portion were formed of staples , i . e . , 

short fibers, there would be a fear of the staples , i.e., 

short fibers twisted together being worn and detached from 

the main cleaning portion as a result of the repeated use 

of the cleaning device. Thus, in the present invention, 

the term filament also covers a yarn formed by twisting 

together a plurality of filaments into a thick yarn; 

further, as long as it consists of a single continuous 

material, there are no particular limitations regarding the 

sectional dimension, configuration, etc. of the filament. 

As the fibers forming the fiber bundle 7, it is 

possible to use, for example, natural fibers, such as 

cotton or wool, synthetic fibers, such as polyethylene, 

polypropylene, polyethylene terephthalate, nylon, or 

polyacrylic fiber, a composite fiber, such as a sheath-core 

fiber, an island fiber, or a side-by-side fiber, or the 

like. Of these, when connecting the fibers with each other 


by heat sealing, it is desirable to use a sheath-core type 
composite fiber whose core consists of polypropylene and 
whose sheath consists of polyethylene. For, such a 
composite fiber exhibits both the superior fusibility of 
polyethylene forming the sheath and the firmness of 
polypropylene forming the core. Further, it is also 
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diameter of the thick fibers, which is acceptable as long 

as it is larger than that of the thin fibers, preferably 

ranges from 0.06 mm to 0.3 mm. When stacking together a 

plurality of sheet-like fiber bundles differing in fiber 

thickness, fiber kind, color, etc., there are no particular 

limitations regarding the number of fiber bundles to be 

stacked together; usually, the number preferably ranges 

from 2 to 10. 

There are no particular specific limitations regarding 
the fiber length; it generally ranges from approximately 
several centimeters to several tens of centimeters. The 
individual fibers may be of a uniform length or exhibit a 
variation. 

The brush sheet 9, which can be formed, like the base 
material sheet 6, of paper, non-woven fabric, synthetic 
resin sheet, etc., is preferably formed of a synthetic 
resin sheet. Figs. 3A and 3B are plan views illustrating a 
method of producing the brush sheet 9. First, cutting is 
performed on an elongated sheet 11 along the longitudinal 
direction thereof to form a large number of cuts 12 such 
that cut -less portions 13 are intermittently provided (Fig . 
3A>- as shown in Fig. 3A . Then, the substantially central 


portions of the cuts 12 are cut in the width direction of 
the sheet 11, thereby obtaining a plurality of brush sheets 
9 in each of which there are a large number of bristle-like 
members 8 on either side of bristle-like-member-less 
portions 14 (Fig. 3D) as shown in Fig. 3B . It is desirable 
for the bristle-like members 8 to have a width larger than 
the diameter of the fibers forming the fiber 
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bundle 7. Examples — ©■§ — fche — synthetic — rcain — sheet — forming 
-khe — brush — sheet — 9 — include — polyethylene — and — p o 1 yp r opy 1 c nc 
As the materials of the synthetic resin sheet for forming 
the brush sheet 9, polyethylene, polypropylene or the like 
are listed as examples . It is also possible to stack 
together a plurality of brush sheets 9. 

In the cleaning device 1 of the present invention, the 
base material sheet 6 and the fiber bundle 7 are glued to 
each other at least in part, and are integrally bonded 
together. Further, at least a part of the bristle-like- 
member- less portion 14 of the brush sheet 9 is integrally 
bonded to the base material sheet 6 and the fiber bundle 7 
by means of an adhesive. As the method of partially gluing 
the base material sheet 6, the fiber bundle 7, and the 
brush sheet 9 to each other, there is adopted, for example, 
a method in which, as shown in Fig. 4, adhesion is effected 
by an adhesive 15 linearly applied and an adhesive 16 
applied in a spot -like fashion. 

Examples of the adhesive that can be used include 
emulsion type adhesive, two component setting type 
adhesive, thermoplastic resin type adhesive, elastomer type 
adhesive, thermosetting resin type adhesive, instant 


adhesion type adhesive, and hot melt type adhesive. Of 
these, a hot melt type adhesive is preferable in that it 
allows quick adhesion operation by heating and cooling 
thereof . Alternatively, a solution type or emulsion type 
thermoplastic adhesive e* 1 and an elastomer type adhesive 
are preferable in that they exhibit good permeability with 
respect to the fibers and provide a deep adhesive layer. 

Of the base material sheet 6 and the fiber bundle 7, 
the adhesive 
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The fiber direction refers to the longitudinal 
direction of the filaments 30. In the filament bundling 
body 31, the fibers are bundled in a state in which their 
directions are aligned. It should be noted, however, that 
the filament bundling body 31 does not exclude a 
construction in which a slight amount of other fibers are 
mingled so as to extend in a direction crossing the large 
number of filaments 30 forming the filament bundling body. 
Further, to achieve the object of the present invention, 

apart from extending in a straight line linearly to form 

the filament bundling body 31, the filaments 3 0 may also be 
bent entirely or locally. Thus, in the present invention, 
when it is said that the filaments 3 0 are aligned in the 
fiber direction, this is intended to preclude a state in 
which the 7 fibers are oriented at random; that is, this is 
intended to mean that the general configurations and 
orientations of the filaments 30 are analogous to each 
other, without having to strictly coincide with each other 
in the fiber direction. 

The large number of filaments 3 0 aligned in the fiber 
direction are first bundled with each other at the bundling 
portion to form the filament bundling body 31. There are 


no particular limitations regarding the configuration of 
the filament bundling body 31; it may be, for example, of a 
planar, a straw-bag-like, or a block-like configuration. 
In bundling, the large number of filaments 30 are collected 
in a predetermined fiber density in the radial direction. 
In contrast, in the fiber direction, they may be collected 
while 
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aligned at their one end or center, or collected in an 

irregular state. 

There are no particular limitations regarding the 

means for bundling together the filaments 30 to obtain the 

filament bundling body 31, and it is possible to select a 

suitable means according to the material of the filaments 

30. When the filaments 30 consist of a material with 

fusibility, heat sealing is suitable from the viewpoint of 

the number of processes and the processing time. As 

the heating method^ may — be a heating/pressurizing system 

using a press heater^ or an ultrasonic fusion system may be 

used . Apart from this, impregnation with adhesive or 

mutual binding of the filaments 30 by sewing is possible. 

Further, it is also possible to combine these methods with 

each other. 

The material of the filaments 30 may be selected from 
the filament materials mentioned with reference to the 
first embodiment. Further, as the filaments 30, it is 
possible to use ones of the same material and the same 
degree of fineness (thickness) , or a plurality of kinds 
mixed together. In particular, by combining fibers of 
different degrees of fineness with each other, it is 


possible to achieve an improvement in terms of dust 
scraping-out performance, and to advantageously prevent 
entanglement of the fibers. When obtaining the filament 
bundling body 31 by bundling together filaments 30 of 
different kinds of material fey with heat sealing, common 
materials are adopted, or materials whose melting points 
are close 
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to each other are selected. Thio — is — ±& — order These 

purposes are to prevent thermal deterioration of the 

material due to excessive heating during heat sealing and 

to achieve an improvement in operational efficiency. 

There are no particular limitations for the bundling 

portion 40 constituting the bundling portion of " the 

filaments 30 regarding the place, configuration, and number 

thereof. For example, when connecting together the 

filaments 3 0 impregnated with adhesive, the bundling 

portion 40 has a predetermined width. In the case of 

connection by heat sealing, the linear bundling portion 4 0 

is generally provided in a direction crossing the 

filaments. However, there is no need for all the filaments 

30 constituting the filament bundling body 31 to be 

integrally connected by one bundling portion 40; it is also 

possible for the whole to be connected by two or more 

bundling portions 40. That is, as long as all the 

filaments 3 0 are connected with any of the other filaments 

3 0 and not separated from the filament bundling body 31, 

the bundling portion 4 0 may be, for example, of a 

construction in which a plurality of short linear ocgmcnt 

like bundling portions crossing the filaments 30 are 


provided in a zigzag fashion. 

Fig. 6 is an exploded perspective view of a cleaning 
device according to a second embodiment of the present 
invention. Reference numeral 6 indicates a base material 
sheet, reference numeral 2 0 indicates a main cleaning 
portion, and reference numeral 50 indicates an adhesive. A 
large number of filaments 30 aligned in the fiber 


J 
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direction and having fusibility are heat -sealed at a single 

band-like bundling portion 40 provided substantially at the 

center in the fiber direction, thereby forming a filament 

bundling body 31. This formation is effected prior to the 

bonding of the base material sheet 6 and the filament 

bundling body 31. For the base material sheet 6, a 

material as mentioned with reference to the first 

embodiment can be selected. Further, in the peripheral 

edge portion of the base material sheet 6, it is possible 

to provide a plurality of strips 10 to form a sub cleaning 

portion. Fig. 6 shows how a cleaning device according to 

the present invention is obtained by bonding the filament 

bundling body 31 to the base material sheet 6 by means of 

the adhesive 50 applied to the base material sheet 6 over a 

width W. 

The cleaning device of the present invention can be 
used as a cleaning cloth for wiping off dust with the 
filaments 30 which condition becomes flat with respect to 
the base material sheet 6, or as a mop head with the 
forward ends of the filaments 30 bulged and fluffed out of 
the plane of the base material sheet 6, or as something in 
between with part of the filaments 3 0 fluffed. In any of 


these cases, the cleaning device of the present invention 
is characterized in that dust is wiped off and caught by 
the main cleaning portion 20 formed by the filaments 30. 

The filaments 3 0 are fixed to the cleaning device 1 by 
the bundling portion connecting the filaments to each 
other, and, in 
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bundling portion 40 to first form the filament bundling 

body 31. Thereafter, at substantially the central portion 

with respect to the fiber direction, the filament bundling 

body 31 and the base material sheet 6 are bonded to each 

other by means of the adhesive 50 at a band- like bonding 

portion 51 with a width including the bundling portion- 40. 

The movable portions of the filaments 3 0 form the main 

cleaning portion 20. By fluffing the main cleaning portion 

20 outside the plane of the base material sheet 6, it is 

possible to obtain the mop-head-like cleaning device of 

this embodiment. Since the distal ends 21 can move around 

in a wide range, the cleaning device of this embodiment is 

capable of not only capturing dust on a flat surface or a 

convex surface but also scraping out dust in a groove and 

catching the same. 

In the second and third embodiments described above, 
it is also desirable to place a brush sheet with a 
plurality of bristle-like members between the filament 
bundling body 31 and the base material sheet 6 and to 
integrally bond them to each other by means of an adhesive. 

Here, description will be made on the advantage of a 
certain predetermined variation, between filaments 30 close 


to each other, in the lengths and positions of the movable 
portions of the filaments 30, that is, the lengths from the 
fixed ends 22 to the distal ends 21 of the filaments 30 and 
the positional relationship thereof. When the lengths of 
the movable portions and the positions of the 


Specification Page 25 - Amended with Underlining 
" And Strikethroughs 

fixed ends 22 greatly differ between filaments 3 0 close to 

each other, the movable ranges of the distal ends 21 also 

greatly differ. Thus, the dust collection areas covered by 

the individual movable portions differ from each other, so 

that in the main cleaning portion 20 as a whole, the dust 

collection areas overlap each other, making it easy to 

obtain a dust collection performance free from spots. 

Further, since the positions of the distal ends 21 of 
filaments 30 close to each other and their movable ranges 
greatly differ, it is advantageously easy to avoid a 
deterioration in the dust collection performance of the 
main cleaning portion 20 due to entanglement and 
conglomeration of the filaments 30. 

There are several methods of achieving such effects. 
All of the following methods, which have been described 
above, provide an effect of discontinuously varying the 
lengths and the positions of the . filaments 30: 

(A) the method in which a variation is previously 
imparted to the lengths of the filaments 30; 

(B) the method in which when bundling the filaments 30 
together to form the filament bundling body 31, the 
positions of the filaments 30 in the fiber directions are 


made irregular; and 

(C) the method in which the bundling portion 40 for 
bundling together the filaments 30 is formed by a plurality 
of short linear ocgmcnt like portions provided in a zigzag 
fashion. 

Further, in the method of the present invention, in 
which the : 
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filament bundling body 31 and the base material sheet 6 are 

bonded to each other by means of an adhesive, it is 

possible to obtain an effect of varying the lengths and the 

positions of the movable portions still more 

discontinuously . The filaments 30 contained in the 

filament bundling body 31 include filaments close to -each 

other in the height direction (vertical direction) as from 

the base material sheet 6 and in the in-plane direction 

(lateral direction) of the base material sheet 6. 

Of these, description will be made first on the 

principle : underlying the fact that the lengths and the 

positions of the movable portions formed at the ends of 

filaments close to each other in the vertical direction 

greatly differ in some cases in the bonding system using an 

adhesive. The liquid adhesive applied between the base 

material sheet and the filament bundling body permeates in 

the height direction from the base material sheet through 

the gaps between the filaments to a certain predetermined 

height (depth) by capillary action. It should be noted, 

however, that a slight difference not only in the 

application thickness of the adhesive but also in the local 

density of the filaments and the wettability of the fiber 


surfaces leads to a difference in the permeation depth, 
with the result that the adhesion pattern of the filaments 
becomes inevitably complicated. 

As a specific example, Fig. 8 gives shows a schematic 
sectional view of the adhesion bonding portion between the 
base material sheet 
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6 and the filament bundling body 31 taken along the fiber 

direction of the filaments. Reference numeral 21 indicates 

representative distal ends of filaments, reference numeral 

22 indicates fixed ends, reference symbols LI and L2 

indicate permeation depths of the adhesive 50, reference 

numerals 211 through 213 indicate distal ends at different 

depth positions, and reference numerals 221 through 223 

indicate the corresponding fixed ends at these depths. The 

sections between their respective fixed ends and distal 

ends constitute movable portions 201 through 203. Due to 

its permeability, the adhesive 50 applied to the base 

material sheet 6 permeates through the gaps of the 

filaments to a predetermined depth. Thus, not only are the 

uppermost filaments in direct contact with the base 

material sheet 6 but also the filaments existing within the 

predetermined depth are glued and bonded to the base 

material sheet 6 by the adhesive 50, so that the fixed end 

positions of these filaments are relatively close to the 

distal ends thereof (as in the case of the fixed ends 221, 

222) . As a result, the lengths of the movable portions are 

small (as in the case of the movable portions 201, 202) . 

On the other hand, the filaments which are at depth 


positions to which the adhesive 50 does not permeate are 
connected to the base material sheet 6 solely through the 
intermediation of the bundling portion 40, so that the 
fixed end positions of these filaments are near the central 
portions thereof (as in the case of the fixed end 223) , and 
the lengths of the movable portions of these filaments are 
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relatively large (as in the case of the movable portion 

203) . Further, as shown in Fig. 8, the movable portions 

2 01 and 2 02 adjacent to each other in the height direction 

(vertical direction) as from the base material sheet 6 

greatly differ in their lengths due to the permeation spot 

of the adhesive 50. 

Described next will be the principle underlying the 

fact that, in the bonding system using an adhesive, the 

lengths and positions of filaments close to each other in 

the in-plane direction (lateral direction) of the base 

material sheet 6 differ greatly in some cases. In bonding 

the base material sheet and the filament bundling body to 

each other by means of an adhesive, the shape and area in 

which the adhesive is applied are arbitrary, and it is 

possible to effect bonding at a plurality of spotted 

positions . 

For example, as shown in the perspective view of Fig. 
9, it is also possible to glue and bond the base material 
sheet 6 and the filament bundling body 31 to each other by 
a plurality of spot-like bonding portions 51. In the 
drawing, the upper side is the surface bonded to the lower 
surface of the base material sheet 6 (not shown) , and the 


lower side is the dust collecting surface. Further, 

representative movable portions constituting the main 
cleaning portion 20 are indicated by thick lines. 

As shown in the drawings, through dispersed 

arrangement of the spot -like bonding portions 51 at a 
plurality of positions in the substantially central portion 
with respect to the fiber direction 
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bundling body 31 and the base material sheet 6 being cured 

or a press mark remaining on the upper surface of the base 

material sheet 6; further, the production efficiency for 

the cleaning device is not markedly deteriorated . 

According to the present invention, the bonding of the 

fiber bundle 7 and the base material sheet 6 can be 

effected reliably and efficiently. That is, in the case in 

which the fiber bundle 7 composed of fibers with fusibility 

and the base material sheet 6 formed of non-woven fabric 

are used, when the bonding of the fiber bundle 7 to the 

non- woven fabric is to be executed by heat sealing alone, 

the hot cutter applied to the fiber bundle 7 first melts 

the fibers by heating, and then the heat is conducted to 

the non-woven fabric to melt the non-woven fabric by 

heating. However, the non-woven fabric is a fiber 

entanglement body, and its surface exhibits surface 

irregularities, so that it is rather difficult for the heat 

to be conducted uniformly. In addition, the non-woven 

fabric has a void texture, so that its heat transfer 

conduction efficiency is low. Thus, the fiber bundle 7, 

which is in uniform contact with the hot cutter, is quickly 

heated and melted, whereas it is rather difficult to 


integrally fuse the fiber bundle 7 and the non- woven fabric 
even when the non-wove fabric is formed of fibers which are 
of the same material and have the same diameter as the 
fibers forming the fiber bundle 7. 

As a result, in the conventional technique, in which 
the base 


